Inhibition of Rho-kinase normalizes nonspecific hyperresponsiveness in passively sensitized airway smooth muscle preparations.
Currently, little is known about mechanisms underlying passive sensitization-induced nonspecific airway hyperresponsiveness. We sought to determine whether the nonspecific airway hyperresponsiveness observed after passive sensitization involves an increased role of Rho-kinase in airway smooth muscle contraction. In addition, the contribution of Rho-kinase to specific allergen-induced airway smooth muscle contraction was studied. Guinea pig tracheal smooth muscle preparations were incubated for 16 h, in the presence of serum obtained from nonsensitized guinea pigs or atopic serum obtained from actively ovalbumin-sensitized guinea pigs. After incubation, the contribution of Rho-kinase to histamine-, methacholine- or ovalbumin-induced isometric contractions was determined, using the specific Rho-kinase inhibitor Y-27632. Maximal contractions induced by histamine and methacholine were significantly increased in passively sensitized preparations, without a change in potency (-logEC50). In control preparations, Y-27632 reduced the potency of both agonists, without affecting maximal contraction. Remarkably, the increased agonist responsiveness induced by passive sensitization was fully normalized by Y-27632. Treatment with Y-27632 also reduced ovalbumin-induced contraction in these preparations. This study shows that the nonspecific airway smooth muscle hyperresponsiveness as well as the specific allergen responsiveness induced by passive sensitization are dependent on Rho-kinase. The complete inhibition by Y-27632 of the passive sensitization-induced increased responsiveness toward histamine and methacholine indicates a pivotal role of Rho-kinase in this process.